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The invention relates to a mobile telephone having radio function, including digit process unit, liquid 
crystal indicator, power source, keyboard earphone jack, reception circuit and circuit elements. The 
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unit, power source and earphone jack by means of digit process unit, liquid crystal indicator, driving 
unit, power source and earphone jack. The advantages are: perfect keyboard input and interface 
indication, set frequency and voice value easily, sleet channel conveniently, and high intelligence. 
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The right office invention patent application public presentation description from 
the People's Republic of China knowledge 

Laid open number: CN1251008A . 
Summary: This invention contains the following mobile phone with a kind ot radio 
function. : CPU (201) (data-processing unit), LCD (102) (liquid crystal display), 
a power supply (205), a keyboard (106), an earphone (213), a radio circuit (214), 
and circuit main part. -, /, nM 

A radio circuit borrows CPU (201) of a mobile phone, and LCD (102), amplifier (209), 
a power supply (205), and an earphone (213) are mutually connected with CPU (201), 
amplifier (209), and an earphone (213). . 
The input and interface of a keyboard on a display, a key and tuning can also be 
convenient at a setup, frequency and volume can be freely, used for a various use 
with one mobile phone with the high degree of intelligence, and the function as 
identity personal effects can fully be demonstrated. 

1. ^"mobile phone with a kind of radio function comprising: CPU (201), LCD (102) 

A power supply (205), a keyboard (106), and amplifier (209), Earphone (213) wherein 
a radio circuit and a circuit main part are included. . 

2. The mobile phone with the radio function stated by the claim 1 wherein the 
amplifier and the earphone of the feature of are stereos. . 

3 The mobile phone with the radio function stated by the claim 1 wherein a radio 
circuit (214), CPU (201), amplifier (209), and an earphone (213) are connected each 

0"t h 6 P 

4 The mobile phone with the radio function stated by the claim 1 wherein the radio 
circuit (214) uses for an antenna the shield line for the outdoors connected with 
the earphone, and recevies a broadcasting station signal. . 

5 The mobile phone with the radio function stated by the claim 1 wherein a radio 
circuit (214) uses the voice amplification circuit of a mobile phone for voice 

e^Thrmobile' phone with the radio function stated by the claim 1 wherein a circuit 
main part uses FM (302), and a frequency output is controlled by CPU using a phase 

7° C The°mobi 1 e phone with the radio function stated by the claim 1 wherein a radio 
circuit (214). Frequency is controlled by CPU and realized in automatic tuning or a 
keyboard (106) input and volume is determined by amplifier (209), and it is electric 
adjustment and is controlled by CPU (201), and the control of a power supply uses an 
electronic switch and is CPU (201). It opens and closes. 

this invention -- mobile communications -- it is a product and is specifically a 
kind of stock type mobile phone. 

the present being certain a cellular phone LCD CPU transmission a machine DSP 
(diqital signal processor) amplifier a buzzer a microphone a speaker an earphone a 
keyboard a SIM card and a power supply constituting having a user receiving cal ling 
entering etc. providing another time a display a number memory of the number etc. 
attachment a function having although others information a source it 
the purpose of this invention -- CPU of a mobile phone, a keyboard, and LCD 
amplifier, an earphone, and a power supply -- further -- a radio circuit -- one set 
of an addition and practical use -- intelligence-ized convenient FM radio -- the 
signal of a broadcasting station -- receiving -- many -- a function is demonstrated 
as identity personal effects with a use mobi Te phone 

in order to attain the above-mentioned purpose, CPU, LCD, a power supply, a 
keyboard, amplifier, an earphone, a radio circuit, and a circuit main part are 
contained in the mobile phone equipped with the radio function of this invention, 
above-mentioned amplifier and an above-mentioned earphone -- a stereo -- it is 
connected to a radio circuit and CPU amplifier, an earphone. 

A radio circuit uses as an antenna the shield line for the outdoors connected to the 
earphone, and receives a broadcasting station signal. 

Moreover, the voice amplifier circuit of a mobile phone is used for the amplifier ot 

ln d a°circuit main part, an output controls an electronic abnormal -conditions machine 
by CPU using a phase lock loop. . 
The frequency of a radio circuit is controlled by CPU and realizes frequency by 
automatic tuning or the keystroke. . . n j u i - ■ n 

The amplifier in amplifier determines volume and it is controlled by electrical 
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machinery-adjustment by CPU. 

A power supply is opened and closed by CPU using an electronic switch. 

The radio circuit of this invention fully uses the related portion of the usual 

cellular phone, i.e., a keyboard, LCD and CPU, amplifier, an earphone, etc., and is 

it reached with the perfect keyboard input and was set as a good interface display, 
frequency, or volume freedom, and tuning is convenient and correctness and the 
degree of intelligence are equipped with the strong point which the usual high radio 
does not have. 

The mobile phone which has the radio function of this invention simultaneously 
provides a user with a new information channel, for example, the newspaper program 
at the time of rest, FM music, etc. fully demonstrate the pocket function of a move 
type telephone by secret-intention multiple use. 

With reference to illustration, the concrete enforcement system of this invention is 
described still in detail below. 

Block diagram figure 3 of the mobile phone in which block diagram figure 2 of a 
cellular phone usual in Fig. 1 has the radio function of this invention block 
diagram figure 5 of the radio circuit of this invention for connection figure figure 
4 of the relative portions of the radio circuit of this invention, and a mobile 
phone The electronic abnormal -conditions machine of this invention, 
in radio circuit diagram figure 7 of the example of this one invention, that is not 
the same with radio circuit power supply control circuit diagram figure 1 of one 
example of this invention as for principle figure figure 6 of a phase lock loop Fig. 
2 A radio circuit [ circuit diagram figure 8 of the phase lock loop of one example 
radio circuit electronic abnormal -condi ti ons machine of this invention ] 
(214) is added, and the circuit is controlled by direct CPU (201), and operates 
frequency setup, volume control, power supply control, etc. 

B For a radio circuit (214), CPU (201), amplifier (209), an earphone (213), are 
connected each other. . ,-,,„^ • 

As shown in Fig. 3, it connects with CPU with 4 leads, and a radio circuit (214) is 
connected with amplifier (209) with two leads. . 
One of them is connected with a left channel, and one [ another ] is connected with 
a right channel . 

It is connected with an earphone through one lead again. 

in CPU, one electric wire leads to power supply control of a radio circuit (214) 

independently. . , 

corresponding to this, the titles 1, 2, 3, and 4 in Fig. 8 are separately connected 

with four lines of a radio circuit (214) and CPU (201), and send a suitable signal. 

M-LE is [ the continuation input of control data, a M-CLK leaf clock input, and 

M-LOCK of input latch enabler and M-DATA ] phase lock loops in it. 

Fig. 8 of titles 5 and 6 is the connection line of a radio circuit (214) and an 

earphone (213) by the connection line of a radio circuit (214) and amplifier (209) 

in Fig. 6. , . 

A title 7 is the connection line of a power supply control circuit (307) and CPU 

(201) in Fig. 7. , . . , , -, r , . 

The earphone of amplifier (209) is a stereo similarly by right-and-left both 
channels to the amplifier of a cellular phone usual in the place different from 
amplifier (209) and the amplifier of the usual cellular phone being monochrome 
because of the stereo signal of a radio circuit. 
Fig. 4 is a composition block diagram of a radio circuit (214). 

The radio circuit consists of a filter (301 303), an electronic abnormal-conditions 
machine (302), amplification restriction amplifier (304), a frequency monitor (305), 
a decoder (306), mixer (308), etc. . 
As for the place different from the usual radio circuit, an electronic 
abnormal -conditions key is added, as for a radio circuit (214), as for a voice 
amplification portion, the voice amplification circuit of a mobile phone is used, 
and all of the high frequency of a radio circuit (214), a mixed cycle, an inside 
cycle, amplification restrictions, a frequency monitor, a stereo decoder, etc. are 
realized by one IC in fact. 

The power supply (VFM) of the whole radio circuit is controlled by CPU (201), and 
when a radio circuit (213) is opened, as for the voltage (vbb) which came from the 
power supply (205), it provides passage radio with a power supply (VFM) directly in 
a power supply control circuit (307). 

Page 2 



CN1251008A-E.txt 

Moreover, if broadcast is not heard, the whole radio circuit will be turned off and 
a key will reduce consumption of a mobile phone. 

A radio circuit (214) uses the earphone line of a mobile phone as an antenna, and 
receives the electric wave of a broadcasting station. 

the signal received with the antenna should pass a radio circuit (214) -- it becomes 
irregular by the frequency monitor, after growing into a voice signal, it is 
inputted into amplifier (209), and it is amplified, and is further sent to an 
earphone (213) 

As shown in Fig. 4, a concrete process B The antenna of an earphone 

It becomes an inside cycle signal by this signal frequency mixier (308) which was 

amplified and was generated with the electronic abnormal -conditions vessel (302). 

the broadcasting station signal received by the shield line as which it served 

should pass a buffer, after a filter (301) removes a band foreign news number -- 

carry out buffer amplification again and restriction amplification is carried out 

with amplification restriction amplifier (304). pass a filter (303) -- 

The amplifier in which the signal which became a cycle while frequency changed, 

although the degree of amplification is in agreement, went into the frequency 

monitor (305), went into the back decoder (306) by which inspected frequency and 

buffer amplification was carried out further, turned into FM signal of a stereo 

sound, and was divided into right and left was shown in Fig. 2 

It goes into (209) and is sent to an earphone (213). . 

An electronic abnormal -conditions machine (302) completes tuning operation, and this 

frequency which is different by channel which controls and is different by the phase 

lock loop with realization and CPU (201) is set up. 

or [ that Fig. 5 was locked / data / of a phase lock / connection / by CPU by the 
frequency inputted then planned at CPU (201) in the phase lock loop circuit work 
principle figure of an electronic abnormal -conditions machine in control and CLK 
(clock), the DATA(frequency) LE (latch enabler) signal, the lock state (LOCK) of a 
phase lock loop, etc. ] -- it judges how it is 

Phase lock loop book oscillating Sun Pullar frequency is built with the 9.6MHZ 
crystal which connected the phase lock loop book oscillating circuit outside, is 
further changed into the basic frequency of 75khz(s) inside a phase lock loop, and 
is sent to frequency mixer (308). 

: in which a frequency setup of radio is divided into two stages -- the first step 
inputs frequency by the preset of a channel, an automatic search, or the keyboard 

first . , ,. n . 

The menu" radio function in which operation of an automatic search was displayed on 
the display of a mobile phone through the key, 

After inputting into frequency setup and automatic search", a mobile phone starts a 
scan by 75khz(s) from the minimum frequency (88MHZ) . 

when the intensity of the received signal exceeds a critical value, a scan is 
suspended and it warns a user a cautions of whether urging -- if -- a user — 
"negative" -- if a key is driven in, a scan will be continued, if it is a check 
key, an alternative sign will be required of a user, if it does, the frequency will 
be suspended, and a scan is begun again 

Thus, it continues to the highest frequency (108MHZ) of FM office. 
Suspension of all preset office frequency can be performed now. 

If the frequency of an office is known, a direct input can be performed, and it will 
go into a menu" radio function, a frequency setup, and manual", and will input an 
input and a frequency substitution sign for frequency first. 
B This frequency is suspended now into a telephone. 

This alternative sign turns into an alternative sign of an office from now on. 
If broadcast is heard and a key and the alternative sign of the preset(ed) office 
will be selected, it is good in the second step. 

Concrete operation goes into a menu" radio function and tuning , and carries out the 

alternative sign of an office, or tunes in through a lower key a top. 

Since the output of an earphone is used when hearing broadcast of a radio station, 

it is not necessary to repeat adjustment about a setup of volume at the time of 

listening. _,, . 

The setting method of volume chooses a setup of telephone call volume, and similar 

:, i.e., "system setup / volume control / menu, and adjusts it by the up-and-down 

key. 

A radio circuit (214) is usually in a stop state. 
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After CPU (201) attaches the power switch of a radio circuit and sets up frequency, 
a radio circuit starts. ... 
Since a private use of the throughput of CPU is not made during the work by which 
the radio circuit was stabilized, a mobile phone can still be called, and can 
receive a signal and a user's attention is urged to it at a buzzer. 
When there is a call, if it goes ahead with a telephone call by the earphone, 
although a broadcast signal and a partner's telephone call signal may overlap, as 
for a key, a user may need such situations. 

For example, it is the case where broadcast music is set to bgm etc. 

what is necessary is to hear a partner's talk only with a speaker or just to cut the 

output of the radio amplifier circuit portion in amplifier through key operation to 

remove such situations. . 

Fig 6, Fig. 7, and Fig. 8 explain the concrete example of this invention. 

For CXA1238SIC and 2, as for an abnormal -condi tions amplification circuit and 4, a 

vco circuit and 3 are [ one in it / the digital modulation control ICMB1504 and 5 j 

the PCMOS pipes MTD2955. 

Fig. 6 is the radio circuit of one example of this invention. 
It corresponds with Fig. 3, and in CXA1238SIC of SONY company production, this 
circuit performs all functions, such as reception, decoding, high frequency 
amplification, frequency mixing, inside cycle amplification, amplification 
restriction amplifier and a frequency monitor, and a stereo decoder, and is high 
sensitivity, low noise, low distortion, and power saving. 

Frequency transmitter RF-IN carries out input amplification by two channels, R and 
L with a CXA1238S abnormal -conditions output at amplifier (209) according to 
induction of the shield line of an earphone outside, and is inputted into an 
Gci rohonG 

The VCO circuit which consisted of parts of the voltage control variable condenser 
two-poles pipe VD2 and VD3 grade offers this signal, an abnormal -conditions 
amplification circuit also consists of parts of the voltage control variable 
condenser two-poles pipe VD4 and VD5 grade simultaneously, and the control signal VT 
comes from MB1504 of a phase lock loop. 

Fig. 6 is the electronic abnormal -condi tions machine phase lock loop circuit ot one 
example of this invention. 

B -- this circuit -- MB1504 of a FUJITSU company -- the data abnormal -conditions 
control IC — carrying out --use . 

This IC is a low voltage and low consumption by the single phase lock loop (PLL) . 
The signal the FMOSC signal formed after the buffer 

The signal and phase comparison which sent to the phase comparison machine in the 
back phase lock loop divided into the frequency of phase lock loop sending 25KHZ , 
and were kicked 25 KHZs by 9.6MHZ signal for 2 minutes are performed. The error 
siqnal DO of an output the low cycle filter of a resistance capacitor circuit 
After passing, it indicates whether became the direct-current control voltage VT, 
then controlled VCO (namely, *M circuit of radio circuit) oscillating frequency, 
made output frequency of VCO the same with a schedule value, the output of phase 
lock loop signal M-LOCK was sent to CPU (201), and the phase lock loop was locked. 
The frequency separation coefficient of the frequency separation coefficient of VCO 
signal frequency and the Sun Pullar frequency of a crystal Y2 controls a setup of a 
signal through m-lock, m-data, and m-le from CPU (201). . 
MTD2955 closes VFM and the power supply control circuit (307) of this invention 
example does not offer current, when output signal M-PWR of CPU (201) is a high 
level as it consists of one PCMOS pipe MTD2955 and was shown by CPU (201) are 
connected each other as shown in figure 7, but when m-pwr is a low level, MTD2955 
leads, and provides vbb with current, and provides VFM with current in direct 
communication and the whole radio circuit. 

Since concrete operation of frequency, a volume setup, etc. is as above-mentioned, 
it does not explain again here. 
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